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5iiioig5^ft#^#>&«> & fix v ^ a&<07 a a 

tl) (14a~14e) t, 

*l«Btl^lfcoi/-7-yx&je*>fc:M S 

±K7U-A**yfcKttSixfcB*tf>#7l'-A 

(20) fc. 

<7)&ftmmz&-?x£m-&a;f$.m < 1 2 > 

6) fc, 

JJE£jfcBKa»&^jRB*£jiRLfcB«fc LTiSH 
t4$«i&»^ ( 2 8 > ttffllifcr-^-^gyH* 

[||*JS2 1 ±IESiJffl!#S ( 2 0 ) (i. **-u=««3 
tlfcfliplSB (22) HWMfflk ( 24 ) 
±ie^^S (22) WHwBfflfcM 5 V? : s- V Z . 
*ijS$-ltar**$>±EA*¥8 (24) Srftfff 4i 1 1 20 
J:9±1B;M 5^J/-bwffiS. J: 3 

Lfci k tIMSk.-ftllRiW 1 dfSStwgg. 

v^fti^-casfltr-* *iat*-sB«Ktt«B 

(7a) k. £*Cffi^ft4W*B**E«*S7l' 

-M'v77 ( 18) bZffil. 

JJEMW^a ( 2 0 ) (i, v Mcowc*>B« 

ftKSt-57U—A^JEy ( 14a~14e) \,ZWk 
U *fc£3*6iraB«*JJEB*iett8B (7a) 

*>^.±IB7^-A/N'7 7r (is) ceau 

<Wc. JJe7P-A^«y < 1 4a~l 4e) HXV± 
IE7l/-A^'-y7r (18) fc£ft3;h.fcB«£±£i' 

XK^BStZ k (c J: 9, IMStf&'tthith £ k 

mithrnm. i ^leecogB. 
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[0003] 7-^-^3 >®mzi5^X\$. ^ftfftHi 
«B*^*«)«»***#l«l«-7U-A«rV^L3VC 
OUT. MflDJB (H-V-) fcLTfliSs **ifc*S 
teXatflL. #7I^-Ac7)S&£B£flMU wftSrilM 

■c*s . mmmt umiam 1 cjs^saRBt*»»t 

tt\ *h/WlH2. 03, 04, B5ejS-f*O*&0>? 
**. HStiStWm, W*G£*-fB«liJ: 
l 3*&3:B*H<>>-ST'*>*. 
4. 

[0004] mzl-O^-vh (-jlO:iVC&9. ^ 

BUS) fcfclt4£fL&«0lJ«**7W-A*>B«T-* 
^(DoibCD&ffifmmz-OK^X , 02-04 fc^rti ? 

&#7 u- AoiSHfe iua 5 k^s-tj; a mas-ft 

ft. &7l/-A£WU 4MtJRRaW)BfRSr-&flW4. 

[0005] 

< L J: d k t mm ] Ifrh fcd*<0&!RS 

VTR^iieiJL, *cr>®ZtlS:n±LXM.hlfr% 
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Bfli<io#7 u-a»b«t-^ sri»*aj-r ^ ^ s >^ 

»Sl!Wa(2 0) k. ±IE7k-A><^'JA^ 
tt»HJtS*ifcB*T-^t, ^WflBtBflWcftoT^* 
"t4-&f£@8& (12) k , iJE^*0»*»tO^«B« 
Sr*^-r4^SS ( 2 6 ) k . ±e£lS0B*»4>*>& 
^B«&a^L^Bffik LTGtt-r6WMeiH} ( 2 
8) kS•^liT^^4. 

[00 10]|«^JS2<O^S{i. i»*lal^O|IB^c^JV^ 
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x. ±.mm^ ( 2 o ) {4, nn.m» 

■ (22) tiXl/AJim (24) Zffit. ±mim 

a ( 2 2 ) <r>%jmmz? 4 $ y?-y- b ^m^z-t^ 

1fit>±M&3i¥fSt (24) SltfWii 1 fc J: 0±R^ 
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m-v v&nmthu $y^>-bT-*£#Bsu<: 
#6, ±ieH«ieii^s ( 7 a ) a**,, wmhw- 
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* ±IB 9 A 5 y / b t- ? Lfc# >- 

iiSrWafc-fft. 
[00 12] 

[ ftffl ] ff$Q 1 <0£j£HB Srffll tfitf . 'J T)V9 A A 
x-r-^-v- 3 yBtfeo-&j££?f£ d i ft . £ 

EJH-ftifctf-e&ft. 

[0013] IS*JB2c0iSUcJ:<itr, HjpgWc*-* 

4 Sy^-hfcfftfctftifcfc LT^ft<0T\ 
yxco^gfc J: VflQE^Sfti^aiafcfT**- 

ft. 

[0014] HHBB3*5£iHfcJ:*ifcr. :M $y:7>- 
!^^rii«S:^to7^-Ap<t'Jfc 

A>£. fifths &<7)X\ ^cOfetocO^ff**^ 
<T)$*, ^jStfSBafcfTfcift. 
[00 15] 

ScO-HMMS: AS l tz T - *s 5 yB^a^S^- 

[0016] m*co£ o \,z^<7mmmmmt. t* 

*J<7lt, A/D£&SI2t s BffiA*i--y h3 

. ®m®M3---V h4fc, ^feJL- >y h 5 t . 

-yh6t, 1>wC7fcfcfll;lTH4. 
[0017] fl/t'i^ 5 1 UNCOS'- httttfr 1 0 
K«jWlfcteff!ilfttBtll«-rftfeftfcfflV^*i.ft . 

j£-fftlWe$>ft. 

[00 18] A/D&B3S2(if l'?*.*? 1 
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«f!**Wt. #B*««««r**)^-f ^/Hl^fe 
S«W6. £Wr-* S/^yHI*4#BSl5^W««:«itf 
8t'7 M 2 56tt) fcRSWtLfc ft. B&A 

^a--yh3(4, A/D38ftH2i&»fc05?* i>9Mt^ 
f6WB«t-&jaaRwL-** s 4.7 i Uf*y51«) 
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78B7ate£tt$-frftfc»fcffl\i>k*iTV*ft. 
[0019] KBJ03l3.~ -y h 4 tiffi^l 7 a fcEtt 
10 «*ifcPBW-ftSft3tBiRT-^tSfc:, «IB«£7&£ 
-fft. atei-vbStt. MKB**&&?ft. iP^ifffl 
*B**>#fe«*fcfe ft fc*>Cttffl § ftT V * 

ft . - .y b 6 (i , #«^^feB^*5t L 
T, ^**itfc#7U— A<0B«8:JBj£i-ft. B®A^J 

j-^.y h 3 , mmwm^'v h 4 , ^ea--y h5. 

^L^-yh6fcJ:tf-9--A7*i'N7*8t^LTSv^« 
LTV^ft. 
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20 4 , h 5 , ^fi£i^>y h 6fe iV^-A?** 

[002 1 ] ±IficOd ^fe^->y h 5J4HIR<0^X 
^"CIHMft^SttfeflTV^ft**. 0*<7)S#cO7ta6- 

t*flrft7 , n^ p 5i»i^fe«ftii:fcJ: 1 ), BMA^J^- 
- y h t LTfflV^c 0 s S^fex- •■/ h t L-TfflV^ *) + 
ftikt)T-*ft)**. f5S"l<7)SV ^ Sr B^n-t ft fcfta^i 
30 — 'y bt LTEbSLfc, 

[0022] JfelCfca^i^t. f-Vt:^^7l(4, 
«B*«itt»4.*iftB«f-^&A*'tftfcftJ=ffl 
v^ftft#\ i^UiBJi. ^«LfcB«C*s»tft#fll* 
K*«:«*>^fc<0"?*ft. ttfc^jfttft 
tafcO. #B (M^r-) SrWtiW-ftfc^fcLTftb 
ftft. '*yAfATli. SJHiTOJJHOTIETftft. 

a-j-Cs »Bt5Juairt»tot trsof^snft. * 

fc, BBfcHMlcWftBfcflW-C^JSLftft. 
[0023] lHHU:-3V>T<i. -eoKii^^rffilia^ 
40 wtc7)*<S)ft. «itf^-b««*t:«|v^tfefc7 l Hi' 

^^yx-mm^-hzt^-'mi&thzkLx-^. tfz 

CG (ayKjL-ffjyitx) tiO^a-fftii: 
fc?*ft. WtB^OiSBtS^ft^is A^WIS 

* { S>0, c:ofci«HIW:**!Srtt«(fflitfH5t:H 

T'*-tt>c7)) «-mtcti-?-o-gp (05 fc 

K^cofifG f t-^-Tg?^) <0^^tta}LT-&«BMwW 

*-f^urv^*<o*ifc&»jav^hftii:-e*ft. 

50 Br-^fc. aWSB7afciEtt5*ift. 
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[0024] y--'<(DtmmS.7 ati. — rXTTT-*- 

a-7 M£&(t*ftffi&I«>tS% (WIRBtt) Hit* 
f^fea- -y h 5teiSVvt#feUfcft0>B« 1-B) 

Ktt*&. fcfe, Bfclir-^ffifl (MiBf^VUy^ 
*8F#fl:fcJ:*T-*JEEIB> 3*ifcJB?IMI$tiS*£ 

[0025] RttlSll7 afcEtt3*lfc«SW>**)"?«y 

hiss 1 2i> zmtcwmLxmi-hti. b« 

T-*fcJ:imBOT-:?H5t£t-&7l/-A;^U 1 

4a~~14efc. SttMfr-?£S*f S^U-AA-y 

20t. =2ytr J .-^2O<50«^^B2 2i:. 3 

Cl^)Si--/b6^, ^AQKl 2<D&jlZ*: 20 
- ? --f I) JttfXO N T S C ^S«0f V t"t- ? - 2 6 fc 
J;^-&(K[51S&1 2«JB#£E»r*fctf><Z>VTR2 8fc 
**je«Six*rv^. *rft % ^«|UBl2fc J t-5'2 6tJ 
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Br-?£1tiK7U-A# (Wi«WS7W-A#) IB 

tg-f £>&4£8o„ WF. 7 1/-A^*iJ 1 4 a~ 1 4 
e tf§i®t & T- ? «i Ztl? til A— if E <F> i> COfJ> & 
fc-f&. 7U-A.*=tV 1 4 a~l 4 C\<0$&t±, ? 
-;<OE«BSB7 afcEttSftfcv-y hBfc<fcl>HB<9 

S . 7 U-A** U 1 4 a~ 1 4 e (iffl5ig<0ffiitAHi 

#5&£>£>il-0->&. 0^<5O^JT'{±. &5tlItiOT«V^C9 40 
*^)li^7U'-A^^ V** 1) 14e, 14d. 14 
c, 14b, 14at^-5TV^|, < , 
[0027] 7U-AA- 7 7 r 1 8{^SBtB5rlBirf 

HH7 a fcEttSftfcHtfW) 3 %<OJ*a*>«>e!>fclRiiM- 

[00 28] rjyfa-^2 0fi. 71/-A**!; 14 
a— 1 4 efcil^W-AA y 7r 1 8^«*ii^^$l 

3yfi-^2 0ti^^7P-A^^ 'J 1 4a 50 
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~14efcJ:l/7l/-M77r 1 8#>£>?)M&c7)B!&- 
91,$. #*7b (Ht071/-A) fcfcltl>&7l/-A 

4h 8\ 7l/-A§-f i:tentt'(077 hBSrajTjLT 

imZgmtLX. 0 0*0 0^0 07l/-A*>£> (0 
*0>Wett) 0 0#0 lf>0 37U— AiT\ #71/- 

0}p0 3 7V-AtfcV^Ji, «AC0V 7 
bBNo. 1^, !Bi7)7 7hi { No. 5#*. JIDOV 
7HN0. l#£B7J$i-u JfCfcilflf EOV-y 1-B 
ttHWjSftfcu. JfA, JfD<7>*[]<, ^DV-zhBOB 

tig l^7 u-j* izbK -> x mm- 1 ztzm;i. 

•O^^fcti, IBJtV-yhB^BIfe^jiLtlly 1 )?^ 

(?) j 3 y^r*7 v/-a coB«s- juij-r^s *» 

[0029] ? 4 \ y<ns-YT—9\i.ttz, tTftBtC 
h «DBB*fi*36» ^.*I7^ 4 T«fr-S<oaKT: 7 H L X 

[0 030] jy^-hC^T?!/^* U 
14a~14efrfcffiaiS*lfciB«-r-*li, NTSC 

[003 1 ] ^JSHISS 1 2J±. 7 U-A^t >J14a- 
1 4 e*>isOlMf fcJ:U r 7U-AA*7 7T 1 8*»^ 

^&«oB«* { i:tcs^^3t^, flyoieoisv^i^ 

i-5TSt*l>. 4fe. 7l/-A/N'-y7r 1 8A>6»Wjt 
B«(S®3tJiffi* ? fttffi^. 

[0032] ^AEIK 1 2*^*73 *^&-&nKB*** 

; E-^-2 6^^a^$n&. 
ieii§§2 8 {CiM^tlieii^^l. . 

[0033] 94 $y^i/-hr-^{inyti-^2 
OtcJ: Offfi^fe J: tf*I*rarirc* & . ^ A S v 
hr-^^(±fSr-^ i: LT08lcin:-f I*l§c0t<0^ 

[0034] *j*<0R-9w<»K1iS«&»£ ^-f S 
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is-Y-T~?*-3y\£ j.-^2 0tS^a^. £*lKft 
•?T, V-J-toimgiUy aLfrb7U-J±J<*:V 1 4 a 
-14efcJ:l/7L/-AA.y7Tl 8£H&£lKjM-t 

*-i/3y£*-*-2 6"CRKU 

[ 0 0 3 5 J 09 ii&iRmn-mtoKW&Zt. 0^ 
tf)* 3 K£«tei*|IIB 1 2tt, -7-y hH£A®B3 2 
t, ffl«fll^«iailll»34t, HB-£)»&3 6k, 
fiftSftlilK 3 8 1 . &£[°]S84 0 fc . &SSW4 2 fc 

[00 36] Vv MB£j£E8&3 2li. 7I^-A>^'J 
1 4 a~l 4 e*^tti^§ilS-7-y bBr-^SrSits 

Sfcli. JWESfi*. v-yhfflr-^Kte, B®<0|*|!I 

fl^WSS/i*. #«<^)V>y hBr-^KfilSaU^ 

«s^f4flWMi^«ia}iii»3 4K:fcttj&sn. ii-ct, 

p&s /iraT-B$#s& *) ho friz? frwife&fttcb 
tit. 5ocoiiw^-ra*^'»«-ri»i»it, o 

3*1.4. 

[OO3 7]HB^(K0»3 6fi. 7l'-i^ : E'J 14 
a~l 4 ej6»/b#Ji<0 dBHfc) *BT-*£®t. £ 

<?)i*ifflA> if o fr&TF-ttfffltf-t ±nr i w, Bf£ 
mh . nm-ti^-y hw&m&i trnm^tif-zt s 

[0038)77 bB£j3U3S§3 2«)iBMi. 
matt 3 Stated. fefctU&tifl^KSaftafti. 

tt. feSr**>*aWi8t> hgjrc*>9. £*tfi2 5 

*r**L»*fettR» G, B<7)#^(:oi8f7 
LT. Clil<0ffl^-a-{i2<02 4«fiD*,^l 6OO7ja0 
*>3>. ffl**>j&-yhXti#»lc*tU ttl 6 0 
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fclifl^Bft&lfcOia-t-W 1 - 77H;: J: 0 . 8b'-y h 

«o^$- 2 4t*7 hoflfl-tstt-*-*. aura* -y h 
s. 

[0039] M&ES&4 0tf>a}flfiBK*L$:^D/AS 
JftSKJ: "5 T^o^^tsaftS jxfeaa^lHB4 OK 
10 ffiteSfi* . — # . 7 l^-AA-y 7 r 1 8Wtii^ hWf; 
L&^D/AS^KJOT^n^fi^fcSaSfifc 
ft, fi&IIIK4 0fc**&§il&. &&BK4 OttffitfHS 
#ttaj0l83 4<Oaj^(-JtCtT, 7U—AAy7rl8 

onj*4fci«aa»ni»3 8(!oaj**aww-&. bp*k 
jiA-jiEo^-m^oB^ortiiT&titfs -fe^ni 

r 1 8<om*, m^mim^-ri. 

i o 04 o ] wmm4 2i±m$m4 o<^^tmm 

^EBl3 60aj*SS^ li-&HIS§4 060tii^l&. n 
20 B^*lil»3 60ai*T*bS<x4«B<^l*ty6tT 

. ^OSSw^£v^i:i^^5i:'^g-&[5l^S4 0c7)ai^^^*^LT^; 

[0 04 1 ] «R@!§4 2<7)ai^lfi, ^Oii'&lIlSSl 2 

WTR2 8C. tHiJ^tlh. 
[0042] ^rfc. ±E<0RWT. 1f-A<0lEtB6B7 

30 8«R-f-i^^SIBS:ffiv^Tt.l|n. Afc, WftB^VT 
R«T»KWK«»ftt&J:3lcL'r<>Jlv>. S4>K» ± 
IEORWCtt» 3fiEJ*Lfc7-*-i's X0KHKVTR 

[0043] 

[0044] if^2^BKj:Wf. mm\z?4 

40 Sy/x-h^^tm. A^*S*»f^LT^ 
-f SV-^v-hSr^-tSCkk LTV>|,c7)T\ 

6. 

[0 04 5]«*B3^aBlcJ:iitf. ^-fSy^- 
bf-^Cfot. fM^BBSr^^k-^^ytJ 

<tlX7U-A^'-y7TKSI6WKieii (o-K> 3*T 

50 [01] a >^WW> 1 3 v#tf)£«B««> 
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6 &fcL-<rh.7a. £tt£a(. 12 ^0S§. 
14a— 14e ^P-^t'J, 18 
[06] *MCi5r-^-x3 10 7r, 2 0 nyea-?, 2 2 24 4? 

ttW**ifcr-^-y3yiilMKM<^-ffl**t 2 6 f^t^?. 28 vtr. 

0T£>£>. 



[02 ] 01 ^j«H«W-o«aWtB*W**»V^ 

[03] 01 <0^figW«<0flfiO— 5<0ffl^S#<0*S- 

[04] 01 w^jSWt^S tfls«-o<ofl!jjEB«w 

[05] 01 O££W^!gK«0>^<Offlj£S**> 




[02] 
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Disclaimer: 
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2. Texts in the figures are not translated and shown as it is. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more frame memories the image data of each layer is remembered to be, 
respectively, and the mutual priorities are beforehand decided to be (14a-14e), The timing 
sheet data which defined the sequence of composition of the picture of each layer is 
memorized. A control means (20) to control the timing which reads the image data of each 
frame of the picture memorized by the above-mentioned frame memory according to this 
timing sheet data, The synthetic circuit (12) which compounds the image data read from the 
above-mentioned frame memory according to the priority, The display device (26) which 
displays the synthetic picture from the above-mentioned synthetic circuit, and the animation 
picture synthesizer unit equipped with the image recorder (28) which records the synthetic 
picture from the above-mentioned synthetic circuit as a continuous picture. 
[Claim 2] The above-mentioned control means (20) is equipped with the display device (22) 
connected to it, and an input means (24). Equipment according to claim 1 characterized by 
what creation of the above-mentioned timing sheet and correction could be made to carry out 
by operating the above-mentioned input means (24), displaying a timing sheet on the display 
screen of the above-mentioned display device (22). 

[Claim 3] Furthermore, the picture memory storage which memorizes all the image data used 
for one animation work (7a), Have the frame buffer (18) which memorizes the background 
image used for composition, and [ the above-mentioned control means (20) ] [ referring to the 
timing sheet data corresponding to one above-mentioned cut ] if instructions of composition of 
the picture about one cut are received From the above-mentioned picture memory storage 
(7a), the picture of an applicable frame is transmitted to the frame memory (14a-14e) which 
corresponds, respectively. Moreover, an applicable background image is transmitted to the 
above-mentioned frame buffer (18) from the above-mentioned picture memory storage (7a). 
Next, equipment according to claim 1 characterized by making the above-mentioned 
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composition perform by reading the picture memorized in the above-mentioned frame memory 
(14a-14e) and the above-mentioned frame buffer (18) by a predetermined sequence, referring 
to the above-mentioned timing sheet data. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the picture synthesizer unit used for work of 

animation. 

[0002] 

[Description of the Prior Art] To use a computer for a part of work of animation is tried 
variously. In the one method, a series of animations drawn on paper are picturized with a 
television camera, and it is considered as electronic image data. Thus, the obtained image 
data is taken into memory storage, and is combined with other image data, and the target 
animation is formed. 

[0003] In animation work, the completed animation is formed by drawing each constituent 
factor of the picture of a completion work as a separate layer (layer) about each frame or a top, 
respectively, compounding them in piles, forming the completion drawing of each frame, and 
making this continue. Therefore, an animation also expresses each constituent factor, 
respectively. Each constituent factor is one person P and stage properties (suitcase) T in the 
completion drawing shown in drawing 1 , stage setting (car) M, and Background G, and the 
layer which drew these separately is ******** shown in drawing 2 , drawing 3 , drawing 4 , and 
drawing 5 , respectively, for example. In addition, in the example shown in drawing 5 , the 
picture which shows Background G is a part of bigger picture H. This is mentioned later. 
[0004] If these move in one cut (it is a series of tops and continues, for example for several 
seconds in the completed animation), respectively temporarily, it is necessary to make these 
states in each instant (frame period) into the image data of each frame. And as stated also in 
advance, about each constituent factor of these, scene painting as shown in the animation and 
drawing 5 of each frame as shown in drawing 2 - drawing 4 is created (creation of a line 
drawing and coloring are included in this), and the picture of each constituent factor is 
compounded about each frame after that. 
[0005] 

[Problem to be solved by the invention] However, in the conventional synthesizer unit, the 
procedure for performing composition was complicated. Moreover, in order to have seen the 
synthetic result, it could not but record one top of compound results at a time on VTR etc., it 
had to be reproduced and seen after that, and time was required. Furthermore, once seeing a 
synthetic result, it was difficult to readjust a synthetic sequence. 
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[0006] The purpose of this invention has the synthetic sequence of a picture in offering the 
synthesizer unit which can be set up easily. 

[0007] Other purposes of this invention are in ** which offers the synthesizer unit which can 
see a synthetic result immediately. 

[0008] Other purposes of this invention have amendment of a synthetic sequence in offering 

an easy synthesizer unit. 

[0009] 

[Means for solving problem] Two or more frame memories the picture synthesizer unit of Claim 
1 remembers the image data of each layer to be, respectively, and the mutual priorities are 
beforehand decided to be (14a-14e), The timing sheet data which defined the sequence of 
composition of the picture of each layer is memorized. A control means (20) to control the 
timing which reads the image data of each frame of the picture memorized by the above- 
mentioned frame memory according to this timing sheet data, It has the image recorder (28) 
which records the synthetic picture from the synthetic circuit (12) which compounds the image 
data read from the above-mentioned frame memory according to the priority, and the display 
device (26) which displays the synthetic picture from the above-mentioned, synthetic circuit and 
the above-mentioned synthetic circuit as a continuous picture. 

[0010] In the equipment of Claim 1, the equipment of Claim 2 [ the above-mentioned control 
means (20) ] It is characterized by what creation of the above-mentioned timing sheet and 
correction could be made to carry out by operating the above-mentioned input means (24), 
having the display device (22) connected to it, and an input means (24), and displaying a 
timing sheet on the display screen of the above-mentioned display device (22). 
[001 1] The picture memory storage which memorizes all the image data by which the 
equipment of Claim 3 is further used for one animation work in equipment at Claim 1 (7a), 
Have the frame buffer (18) which memorizes the background image used for composition, and 
[ the above-mentioned control means (20) ] [ referring to the timing sheet data corresponding 
to one above-mentioned cut ] if instructions of composition of the picture about one cut are 
received From the above-mentioned picture memory storage (7a), the picture of an applicable 
frame is transmitted to the frame memory (14a-14e) which corresponds, respectively. 
Moreover, an applicable background image is transmitted to the above-mentioned frame buffer 
(18) from the above-mentioned picture memory storage (7a). Next, it is characterized by 
making the above-mentioned composition perform by reading the picture memorized in the 
above-mentioned frame memory (14a-14e) and the above-mentioned frame buffer (18) by a 
predetermined sequence, referring to the above-mentioned timing sheet data. 
[0012] 

[Function] If the synthesizer unit of Claim 1 is used, an animation picture is compoundable on 
real time. Moreover, after checking a synthetic result with a display device, it is recordable on 
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an image recorder. 

[0013] Since [ according to the equipment of Claim 2 / displaying a timing sheet on a display 
device ] an input means is operated and a timing sheet is created, the determination and 
correction of a composite sequence can be made easily and quickly. 
[0014] Since it is made to compound according to the equipment of Claim 3 after making a 
frame memory and a frame buffer memorize a required picture automatically beforehand 
according to timing sheet data (loading), the operation for composition can compound quickly 
by being few and ending. 
[0015] 

[Working example] Drawing 6 is the figure showing an example of animation Image Processing 
Division equipment equipped with one work example of the animation synthesizer unit 
concerning this invention. 

[0016] This Image Processing Division equipment is equipped with a television camera 1, the 
A/D conversion machine 2, the image input unit 3, the line drawing processing unit 4, the 
coloring unit 5, the synthetic unit 6, and the server 7 like illustration. 
[0017] A television camera 1 is used in order to picturize, the picture, for example, the line 
drawing, drawn on the sheet-like media 10, such as paper. This line drawing is an animation 
which constitutes each layer of each frame or a top, for example. 

[0018] The A/D conversion machine 2 receives the picture signal from a television camera 1, 
and changes it into the digital signal showing the luminosity of each pixel. This digital signal 
gradation-sequence-izes luminosity of each pixel to 8 bits (256 values). The image input unit 3 
receives the digital signal from the A/D conversion machine 2. It is used in order to take in, 
namely, to make the memory storage 7a of a server 7, for example, a hard disk drive unit, 
memorize after adjusting flaming of the television camera 1 and making flaming suitable, giving 
a synthetic indication with other pictures. 

[0019] Based on the gradation-sequence-ized image data which was memorized by the 
memory storage 7a, the line drawing processing unit 4 forms a small-gage wire picture. The 
coloring unit 5 paints in a small-gage wire picture, namely, it is used in order to specify a color 
as each color field of a small-gage wire picture. The synthetic unit 6 compounds the colored 
picture image of each layer mutually, and forms the picture of each completed frame. It 
connects mutually through a hub 8 and the image input unit 3, the line drawing processing unit 
4, the coloring unit 5, the synthetic unit 6, and the server 7 constitute LAN (local area network). 

[0020] The image input unit 3, the line drawing processing unit 4, the coloring unit 5, the 
synthetic unit 6, and a server 7 are constituted considering the computer equipped with the 
display device and the keyboard, respectively as a center. 

[0021] Among the above, although two or more coloring units 5 are formed in the actual 
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system, since illustration is easy, they show only one. Moreover, it can also serve both as the 
image input unit 3 and the coloring unit 5 (that is, by running a program which is different to the 
same hardware), using as an image input unit **** - as a coloring unit -- it can also use - 
since the difference in a role was specified, it illustrated as a unit of an exception. 
[0022] As stated also in advance, in order that a television camera 1 may input the image data 
obtained by picturizing an animation, it is used, but this animation expresses each constituent 
factor in the completed picture. In compounding behind, each constituent factor is treated as 
what constitutes each layer (layer). Processing up to five layers is possible in this system. 
Therefore, an animation is also made as a thing of less than five layers. In addition, scene 
painting is also combined apart from an animation and it can compound. 
[0023] About scene painting, the method of taking in has various things. For example, it can 
also form by picturizing the picture drawn on the sheet-like medium with a television camera, 
and can also create by CG (computer graphics). Since a motion of a person etc. is expressed, 
the point that scene painting differs from other animations is gone up and down. The big image 
(for example, thing shown in drawing 5 by H) which may slide to right and left and continued 
for this reason is prepared. It is that the technique of shifting the portion which extracts only in 
part (portion shown in drawing 5 by the frame Gf of a dashed line), uses as a background of a 
synthetic screen, and is used with progress of a frame is used for each instant. Scene painting 
data is also memorized by the memory storage 7a. 

[0024] The memory storage 7a of a server is what memorizes all the pictures needed with one 
animation work. Not only the picture that was inputted by the television camera 1 as mentioned 
above, and was gradation-sequence-ized, for example, a line drawing picture, but the data of 
the picture (mat drawing) after painting in the result (small-gage wire picture) of the line 
drawing processing in the line drawing processing unit 4 and the coloring unit 5 is memorized. 
Furthermore, scene painting is also memorized as mentioned above. In addition, a picture may 
be memorized in the form by which data compression (for example, data compression by run 
length coding) was carried out. The circuit for coding omits illustration. 
[0025] Two or more mat drawings and line drawings (gradation-sequence-ized line drawing) of 
a layer which were memorized by the memory storage 7a are compounded in the synthetic 
unit 6. The frame memories 14a-14e which the synthetic unit 6 is formed like illustration 
corresponding to the synthetic circuit 12 and each layer, and memorize the mat drawing data 
of each layer, and the data of a line drawing, The frame buffer 18 which memorizes scene 
painting data, and a computer (for example, personal computer) 20, It has the display device 
22 of a computer 20, and the keyboard 24 as an input means of a computer 20. VTR28 for 
recording the output of the television monitor 26 of the NTSC method for acting to this 
synthetic unit 6 as a monitor of the output of the synthetic circuit 12 and the synthetic circuit 12 
are connected. In addition, these illustration is omitted although the D/A converter etc. is 
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formed if needed among synthetic circuit 12, monitor 26, and VTR28. Moreover, when the 
image data memorized by frame memories 14a-14e is compressed, after it forms a decoder in 
the output side of frame memories 14a-14e and this decodes the output of a frame memory, 
the synthetic circuit 12 is supplied. 

[0026] Frame memories 14a-14e consist of V(video) RAM respectively, and have the capacity 
which memorizes mat drawing data and line drawing data by two or more frames (for example, 
hundreds of frames). The data which frame memories 14a-14e memorize presupposes 
hereafter that it is the thing of Layer A - Layer E, respectively. The writing to frame memories 
14a-14e is performed by transmitting the thing of the request of the mat drawing memorized by 
the memory storage 7a of the server, and the line drawings. This transmission is performed in 
advance of composition of the picture of each cut. The mutual priority is provided in frame 
memories 14a-14e. In the example of illustration, they are the frame memory memories 14e, 
14d, 14c, 14b, and 14a from the high thing of the priority at order. 

[0027] A frame buffer 18 memorizes a background image. The writing of 18 is performed to a 
frame buffer by transmitting the thing of the request of the pictures memorized by the memory 
storage 7a of the server, This transmission is also performed in advance of composition of the 
picture of each cut. 

[0028] A computer 20 controls the writing to frame memories 14a-14e and a frame buffer 18. A 
computer 20 controls read-out and its composition of the picture from frame memories 14a-14e 
and a frame buffer 18 again. Timing sheet data is used for this control. Timing sheet data 
shows the contents of the picture of each layer in each frame in each cut (a series of frames), 
and shows drawing 7 the example. The part, the second, and the frame number are shown to 
the left end by the example of illustration. Moreover, it is shown in the column of Layer A - 
Layer E whether which mat drawing is outputted in each part, a second, and a frame number, 
and composition should be presented. That is, it specifies which mat drawing should be 
outputted from 00 frames about each layer for every frame to 03 frames for 00 minutes and 01 
seconds for 00 minutes and 00 seconds on the basis of the time of the start of the cut 
concerned (example of illustration). Although only the part is shown in a figure, for example for 
00 minutes and 00 seconds, the mat of Layer B is outputted for mat drawing No.1 of Layer A, 
mat drawing No.1 of Layer D is outputted for No.5 in 03 frames, and the mat drawing of Layer 
C and Layer E is not outputted. When pointing to repeating the picture of the mat drawing 
same like Layer A and Layer D, and using over several frames, the picture of the same mat 
drawing is outputted repeatedly. Thus, timing sheet data shows by what kind of sequence the 
picture of each frame should be outputted when. 

[0029] Timing sheet data controls an output also about scene painting again. Scene painting is 
slid at the rate of abbreviation regularity of the start time of a cut to the time of an end, and the 
numerical value written in the column of the "background" expresses the amount of slides to a 
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reference position with the example of illustration. 

[0030] The image data outputted from frame memories 14a-14e according to the timing sheet 
is a digital signal corresponding to a NTSC analog signal. 

[0031] The synthetic circuit 12 compounds the picture signal from frame memories 14a-14e, 
and the background image signal from a frame buffer 18. If the picture of a different layer 
overlaps with ** in this composition, the higher one of a priority will presuppose that it remains 
as it is, and will oppress the lower one. A priority is decided by from which frame memory the 
picture was outputted as stated previously. Moreover, the background image from a frame 
buffer 1 8 is the lowest-priority. 

[0032] The signal which shows the synthetic picture outputted is sent and displayed on a 
monitor 26 from the synthetic circuit 12. Moreover, it is sent and recorded on the image 
recorder 28. 

[0033] Creation and correction are possible for timing sheet data by a computer 20. The thing 
of the contents shown in drawing 8 as management data is added to timing sheet data. This 
management data includes like illustration the list of numbers of the mat drawing which each 
layer uses in the cut of a certain specific number. The timing sheet data created by computer 
20 is memorized by the memory storage 7a of a server. 

[0034] Timing sheet data is read into a computer 20 from the memory storage of a server in 
the case of composition, and a picture is transmitted to frame memories 14a-14e and a frame 
buffer 18 from the memory storage 7a of a server according to this. Next, it compounds for a 
preview (prior observation). This composition is performed on real time. If it can observe and 
be satisfied with a monitor 26 of the compounded animation, composition will be performed 
again and it will record on VTR28. If dissatisfied, timing sheet data will be corrected, and it will 
compound and preview on real time again, and if satisfactory, it will record by compounding 
again. 

[0035] Drawing 9 shows the details of an example of a synthetic circuit. This synthetic circuit 
12 has the mat drawing composition circuit 32, the field signal extraction circuit 34, the line 
drawing composition circuit 36, the color mark conversion circuit 38, the mixed circuit 40, and 
the attenuation circuit 42 like illustration. 

[0036] The mat drawing composition circuit 32 receives the mat drawing data outputted from 
frame memories 14a-14e, and compounds these according to the priority. That is, the picture 
of a low-priority layer is oppressed when it overlaps with the high picture of a priority. The field 
signal which shows the inner side of a picture to mat drawing data accompanies, and in 
judging whether the above pictures have overlapped, this field signal is referred to. The field 
signal incidental to the mat drawing data of each layer is supplied also to the field signal 
extraction circuit 34, and the judgment of whether pictures overlap between layers different 
also here is performed, moreover, the field where either of five layers exists and all - although 
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a distinction signal is generated in the field not existing and this is also outputted. The latter 
is used for composition with the scene painting described later. 

[0037] The line drawing composition circuit 36 receives the line drawing (gradation sequence- 
izing) data of each layer from frame memories 14a-14e, and compounds this. When a picture 
overlaps also in this case, what has a low priority is oppressed. However, since the information 
which shows whether it is the inner side of a picture is not included in the line drawing itself, 
about whether a picture overlaps or not, it is dependent on the judgment in the field signal 
extraction circuit 34. That is, when it is judged that the corresponding mat drawing in the field 
signal extraction circuit 34 overlaps, the line drawing of the lower-priority one is oppressed. 
[0038] The output of the mat drawing composition circuit 32 is sent to the color mark 
conversion circuit 38, and is changed into the signal which specifies a color. Namely, it sets to 
creation of the mat drawing in the coloring unit 5. The mark showing a color is about 8 bits, and 
since about 256 colors of this cannot be expressed, it is making the memory storage 7a etc. 
memorize the color expressed by each of the color used for every specific cut or specific 
animation work there by rate **** and such assignment in each mark, the color which can be 
displayed by a monitor on the other hand as 8 bits per each of R, G, and B - the 
combination of this -- the 24th power of 2 - that is, there are about 16 million kinds. Then, it 
paints to the required thing of the about 16 million colors by assigning a 8-bit mark to each cut 
or a work. That is, either of the colors which is expressed with the 8-bit mark of opposite Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. to each field is specified, on the other hand, 
the color conversion table corresponding to assignment of this mark is prepared, and a 8-bit 
mark is changed into a 24-bit mark on that table during each cut or picture composition of a 
work. A conversion table will be switched or rewritten if the cut or work to process changes. 
[0039] The output of the mixed circuit 40 is supplied to the post-mixture circuit 40 changed into 
the analog signal by the D/A converter which is not illustrated. On the other hand, after being 
changed into an analog signal by the D/A converter which does not illustrate the output of a 
frame buffer 18, either, the mixed circuit 40 is supplied. The mixed circuit 40 chooses the 
output of a frame buffer 18, or the output of the color conversion circuit 38 according to the 
output of the field signal extraction circuit 34. That is, if it is the inner side of the picture of 
either Layer A - the layer E, the output of the color conversion circuit 38 will be chosen, 
otherwise, the output of a frame buffer 18, i.e., scene painting, will be chosen. 
[0040] The attenuation circuit 42 undergoes the output of the mixed circuit 40, and the output 
of the line drawing composition circuit 36, and attenuates the output of a mixed circuit 
according to the luminosity of the line drawing expressed with the output of the line drawing 
composition circuit 36 in the output of the mixed circuit 40. That is, big attenuation is given [ as 
opposed to / in the lower place of the luminosity of the gradation-sequence-ized line drawing / 
the output of the mixed circuit 40 ]. Thus, gradation is attached to the output of a mixed circuit. 
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[0041] The output of the attenuation circuit 42 is outputted outside as an output of this mixed 
circuit 12 monitor [ of drawing 6 ] 26, and VTR28, for example. 

[0042] In addition, although the hard disk drive unit was used as memory storage 7a of a 
server by the above-mentioned explanation, you may use optical-magnetic disc equipment 
instead. Moreover, you may make it supply scene painting continuously with VTR etc. 
Furthermore, although VTR was used for record of the completed animation in the above- 
mentioned explanation, you may use optical-magnetic disc equipment. 
[0043] 

[Effect of the Invention] If the synthesizer unit of Claim 1 is used, an animation picture is 
compoundable on real time. Moreover, after checking a synthetic result with a display device, it 
is recordable on an image recorder. 

[0044] Since [ according to the equipment of Claim 2 / displaying a timing sheet on a display 
device ] an input means is operated and a timing sheet is created, the determination and 
correction of a composite sequence can be made easily and quickly. 
[0045] Since it is made to compound according to the equipment of Claim 3 after making a 
frame memory and a frame buffer memorize a required picture automatically beforehand 
according to timing sheet data (loading), the operation for composition can compound quickly 
by being few and ending. 
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